With a decline in malarial cases in Odisha, [1] other tropical infectious diseases such as dengue, leptospirosis, enteric fever and scrub typhus contribute to the acute undifferentiated febrile illness (AUFI) burden. Scrub typhus, as an aetiological agent of AUFI in Odisha, was virtually unknown before 2014. Since then, it has shown an emergence in the state and attributed to febrile illness in both paediatric and adult patients. [2, 3] In this context, we planned a prospective study to analyse the distribution of aetiological agents of AUFI in paediatric and adult patients admitted to our hospital; ascertain the burden of scrub typhus in patients with AUFI and analyse the clinical, epidemiological, and laboratory profile of scrub typhus patients over a period of 1 year.
as per standard management protocols of AUFI. Chest X-ray and ultrasonography of abdomen were done when deemed necessary. Microbiological analysis included blood culture, peripheral smear examination for malarial parasite, malarial antigen detection test, dengue NS1 Ag enzyme-linked immunosorbent assay (ELISA) and immunoglobulin (Ig) IgM capture ELISA, Leptospira IgM ELISA, widal test and scrub typhus IgM ELISA (InBios International, Inc., Seattle, WA, USA). In addition, nested polymerase chain reaction (PCR) targeting the 56-kDa protein of Orientia tsutsugamushi from whole blood was carried out in fifty samples using published primers, according to the method used by Furuya et al. [5] Positive control DNA was obtained from PGIMER, Chandigarh. Scrub typhus IgM ELISA positive (optical density values ≥1.00) and defervescence after 48 h of azithromycin/doxycycline therapy were taken as the case definition of scrub typhus.
reSultS
During this period, a total of 432 patients presenting with AUFI were included in the present study. The aetiological diagnosis of AUFI is depicted in Figure 1a .
Demographic and clinical data at the time of enrolment of scrub typhus cases
The baseline characteristics and initial presenting clinical features of laboratory-confirmed scrub typhus cases (n = 114) and the profile of laboratory investigations are summarised in Table 1 . Eschar was seen in seven children and none of the adults. The cases were reported from 17 districts of Odisha, with maximum cases from Khorda and Nayagarh districts which have mixed urban-rural population [ Figure 1b ]. Majority of scrub typhus cases were reported during the months of August-November.
Complications and clinical outcome
Among the complications, central nervous system dysfunction with features of meningitis/meningoencephalitis was seen in nine (7.8%) cases. The patients were treated with either azithromycin (86%) or doxycycline (14%). The antibiotic used was at the discretion of the treating physician. In the present study, there was no mortality due to scrub typhus.
Co-infections in scrub typhus cases
There were four cases of co-infection of falciparum malaria and scrub typhus, three cases of dengue and scrub typhus and three cases of enteric fever with scrub typhus.
Nested polymerase chain reaction
Out of the fifty samples, three were positive by nested PCR. Those three samples were also positive by IgM ELISA.
diScuSSiOn
Our analysis showed scrub typhus to be the overall most common cause of AUFI (26.3%, 114/432) followed by dengue (19.2%, 83/432). Other aetiologies of AUFI in our study were enteric fever and malaria in 12.2% and 3% of the cases, respectively. Leptospirosis was seen in only two cases.
In previous Indian studies on AUFI, the rates of unidentified aetiology of AUFI vary from 6.6% to 17.5%. [6, 7] In a recent study from Thailand which incorporated molecular as well as serological methods for case finding of tropical fevers, nearly one-third (126/397, 31.7%) of AUFI remained of unidentified aetiology. [8] In our study, aetiologies of 38.6% of AUFI remained unidentified. This could be due to prior antibiotic treatment or unobtainable convalescent sera. Use of additional molecular tests might have narrowed the percentages of unidentified cases of AUFI.
Eschar is seen with a varying frequency of 4.77%-97% cases. [9, 10] The clinical features in our study are comparable to those of other recent published studies from India, [9] [10] [11] except the presence of eschar which was seen in 6.1% of cases. We can speculate this finding to be geographical variation in the prevailing O. tsutsugamushi strains or difficulties in appreciating eschar in dark-skinned individuals. The neurological complications observed in our study are in line with those of other studies from India, where scrub typhus has emerged as an important agent of meningoencephalitis. [9, 10] Our study had a very less positivity by nested PCR (three out of the fifty samples tested, those three were positive by IgM ELISA). The very low positivity in our study could be due to larger elution volumes and presence of heme. The study by Biswal et al. reported 37.5% positivity of nested PCR from whole blood and 100% from eschar. [11] Although eschar is favoured as a diagnostic sample over whole blood for nested PCR, [12] the low positivity of eschar rates in our study limited this option.
cOncluSiOn
To summarise, scrub typhus is the most common aetiology of AUFI in Odisha followed by dengue. IgM ELISA positivity and response to treatment with or without the presence of eschar can be used for diagnosis. [13] As the eschar positivity in our population is very low, the success of molecular diagnosis of scrub typhus in our population remains doubtful.
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